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® 7.1 Exercise Set
' Determine if the ordered pair is a solution to the given non-linear systems.

a) 2x*-3y=2 (2,2) b)) &*-3y=2 (—1.25,0.375)
x—2y=-2 x—=2y=-2

20)°-3@)=2 2Aad)— =

2-20)= "2 e s ~
-2 = -9 ("
) F*+2y=-2 (-2,=3) d y=x*+2x-1 (-3,2)
—2x+y=2 y=x*+4x+5

(Y2 (D=2 A—L=—2

2" =T ox O

e y=x"-3x-2 (-3,5%) ) y=x"-3x-4 (3,—4)
y=x'+2x+1 y=—x'—13 |

i=(~_§3’-3~§_\~1 £-9 +9 -2

25 = S 2SS 25 ¢ v

_‘*_:’*(:é.\l'*l/:é\*f\ A=Al v N
2S S N

;

" 2. Determine all values of A, so that the graph of the equation contains the given point.

t a) y=2(x—hf+7; (3,57) b) y=-3(x—hl+6; (2,—42)
: L

) SH=2(3—17) ¥+

:' SO =2 (="

)
)
)
)
)
)
)
)
)
)
)
)

\r\t%,—z

¢ y=-+(x—h}+8; (-1,-10) &) y="t(x—hY-4; (=2,71)

—1o==L (=] =Y =+ %
2

—~\%==1 (-\ =) _
|9 TL( W -—\_—(OV \_,\/_\

B e e b g
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306 ¢ Chapter 7 - Systems of Equations

Solve the system by graphing.
) y y
a) y=4-« b) y=x>—-1
y=x+2 F 1T y=2-2
© / \i
/ \
A 1
N
¥ HTY
~ Y ,r\ y
0 y=x ’ @) y=(x+2)
y=x-2 t 1 y=—2x—4
\ A7
L/ /] X x

y y
e) y=—x"+1 ) y=4(x—1y-4
x+ty=2 N +y=—4
NErxva : ;
i\ X

\

) N
Z T
[ \

= A "
g y=x'+6x+7 ! h) y=x'—4x+5
.9c+$:=\—><3\3 \\\ ;‘/ X—y=-—
N=OLEY o4 \«\ 4 x x
N =Gy -2

=s,2) =2,~\)
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Section 7.1 - Graphing Non-Linear Systems of Equations ¢ 307

f.  Solve the system by graphing.

~ LA 1A o
a) y=x ‘ 1 / b) y=—x*+3
y=x'—4dx+4 A I y=x*+1
\V=(r-2\" VR
[ ) L9 x x

cHLn

¢) y=x"+2 il d) y=t(x—-1P-4
i NIy s s
y=2"+1 ! y=—5(x—17+5
(E\j%\) (.[)%\) X x
4"
Y Y
e y=3x'+x-4 ) y=—x*+x—1 N
y=3x"—8x+S5 y=x'+2x—2
X X
A,

HEORY & PROBLEMS FOR PRE-CALCULUS 11 - Copyright © by Crescent Beach Publishing - All rights reserved,
ancopy © has ruled that this book is not covered by their licensing agreement. No part of this publication may be reproduced.




Section 7.2 - Solving Non-Linear Systems Algebraically ¢ 313

7 ..2 Exercise Set

1.  Find all real solutions of the system of equations.

a) x*—-y=1 b) x*-y=3
y= Sx+ 2 y= 3x+7
2% —(Sx=+2D) = | y=S/-1
"_: o'e 2 = 3 = 3 \{: c‘(v'ﬂ; )+ 7
+\Lr—=2)=1D x 2,
' ) 3 __\ .“.— -
£ % hH ) Py
¢) 2y=x’ d) x*+y=4
2
2(x-LH)y=K
- 2
sy — | = %2 )
O = L 9 x4 e Vo) :EL. J
O ==\ = | y=is)
L ] — =3 = ____L_’

e) 3x*—10y=5 fy 2x*—3y=2
x—y=—2 ¢ - x—2y=-2
ARFT=Y z

22— o(R+L) =S . y=-S =L
BARE—\SRT 2O = =
WE-N\TOU— 22 = N =S+7=x
S - &S |\ = SY 2=
Rx+SNx— S)=o

g) x2+2y=—2 kTS
Y&+ 2\ 25y =2
»{? _ d‘\ >‘/\ . "'ﬂ‘.. - (__D

i

I}‘-. =% '..'], ; O ,'.- — -—2 )
Y = v —
i) y=a'-x j) y=x"—06x
=2 : R S =X — 12
e N=2(0)=0 YT
N < -
O = ®*—3x YRS =6

o= x(x-3) (0,003, 6)
A= 3
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314 ¢ Chapter 7 - Systems of Equations

1. k) y=x"+8—10 ) x*=y
~ y=3x+4 w—y=1
ZHA A =R+ BR—O

(D— N :-d—:\"{. S— | ..'ﬂ.:.

N s

J — 2( 3 T \Ty
m +y=9 \=-x n x’—y=10
3x+ 2y =16 2x—3y=-10
2+ 2AA-x*) =l HERE = B
! 4 2 ) P
By 4+ | ¢ W, Vs T - D T
O =2R =T~ ) o]
O=(2x+ =2 -
\ - ('_: —:‘C" N~ iy i
W= /2 / pa — '::; | = e D
0) y=x' p— p) Iy—x—3= =
x+y=3 \': [ tf"‘r"‘-ﬂ/ y+2x*=2=0 -
XA R B N A (N RV S St &
\"---. o - — === ) — A - Py = - =
a S s 475
_ L r_ 7_,-'-* \ ~ NS 1> & 4 ,) 2 1_..}’_;; ‘
TN\ =4 (=)= 7] A —— A Jr Flie|
g & (,/_ | L F:;' g (- ) {-*( -~ . JL_-J_P_’ -
qQ y=x"—4x+3 r) y=x'+5x+6 -
y:3x—2 x—y=f~12 =
s) xy=-9 t) xy=4 q
y= ﬁ%i\' y=2x-1 a
=\ X\ = —H
(%)
;¢ s -
A =T ™ = R v = = S\ & )
% (3v2,- 2 -2 WE
[ - ” = . S A e : . --':
W=l @) = —2 B e - (2E)7 20 )
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Section 7.2 - Solving Non-Linear Systems Algebraically ¢ 315

" Find all real solutions of the system of equations.

) y=x b) y=x
y=2*+x y=2-x*
202+ = et
xR =o
+ 17O
? - =LY
) y=—;-x2 d) y=x*
xy=4 y=3x*+ 8
2\ -
X/LKTA\TA
pa
kS
==
(2,2)
P =2
T
b L (D)=
D Jias D y=x-x
b y=2x*+3x—-3 y=2x*+2x—4
. SR IR =R (-2,
B XH2x-3=0 C\,2)
p (X+FDx=0=D
P x=-3,)
B YD = =P i=q
D g y=x2+l h) y—-x2=0
D y=2x2+x—3 x2—2x+y=6
»
b
»
»
b 2
) A3 xasy
) i) X¥*+3x-y—4=0 ) 2X'+y=9
_ X+2x+y—8=0 y—x'=5x=1
: KR
2. -
24 By = - 52 S TS S
) ERA = X gy (7)*““‘:»;) X a\r
) N= G 43‘*‘—5(74\*4- =0
) 3/
; (3/2 VWa) (-4,0)
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316 ¢ Chapter 7 - Systems of Equations

3. Find all points of intersection of the parabola 4. Find all points of intersection of the parabola
- y = x* — 4x + 2 and the x-axis. 3x* + %x + y = 0 and the x-axis.
Y=
X —aytr=c
.-: 4 .,_’\A k— } \f::) . 1\ < B ) - 3’ | ! ‘
- =
(256 Sy (-3 O S
5.  Find all points of intersection of the parabola 6. Find all points of intersection of the parabola -
— 2 e 2e) 1 \ N . = — 2 1 = —

y = 75x" — 33x + 157 and the y-axis. AL y 0.001x" and the line y 5. -
N = TASEHTBR(SH S s =
o @
7. Find all points of intersection of the parabola 8. Find all points of intersection of the parabola -
v = 0.0002x* and the line y = 2. y=—0.102x* + 7.69x — 15.3 and the line y = 2. !
- =) O\)QQ -
o 1§ '
L=TT\D il
f‘u’g) 2‘\| [ -
o\ - 5 ~) = LS _d) -
9.  Find all points of intersection of the parabola 10. Find all points of intersection of the parabola -
y=0.011x* — 0.522x — 0.506 and the line y = 3. y =—0.437x* — 6.253x + 12.3 and the line -
2x — 3y = 5. -
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320 ¢ Chapter 7 - Systems of Equations

7.3 Exercise Set

1.  Fillin the blanks.

a) The equation x = 2 is a Yo \C\Cj\ilg\i\ﬁ\{hen graphing the inequality 3x > 6.
)

b) In graphing the inequality x — 2y > 4, the shaded solution would be l~e\suD . the boundary line.
A= 4> '?,\( ‘
¢) The boundary line in 2% + 3y > 6 wouldbe a _>>\\V . [ipe.

d) The boundary line in 2x + 3y < 6 would be a3} QL S\ ~& line.

\
e) When using test points to determine a shaded region, never choose a point on the oot line.

2. Complete the graph by shading the correct region.
Z - ra

a) x+2y=24 2 = b) 2x—y=>4 © —3x+4y<12
Y, Yy Yy
NAA VI VL],
, A + v
[4 ) 4 FAVi
Y A 2 /
AV 4, /
7 * A
£ A /
/1] I
[ I1]
I A Al
v i I
d x<2 e x=2-2  y<I1
P Y y
i F i/
JAVIA L
y y
TACAVIN K y
/ Fil A T
4y x X VAV AYANAPES
'TALE /1A A 1Y
i/ FAW Ay,
A 4
JTAMVANVAW.
! I
g) 3x—2y<—-6 h) —2x—-3y=26 i) 2x+3y<6
, Y y y
JAR /
/ /!
JIN WiVirATL /]
IAViFi /i Y,
L. 4 [ .
| D
[l" x X //l /‘ 2 X
LN/ A4 (/ /i,’
’ 17 Vil
q AW SIANAY.9 ari
foLHAA
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Section 7.3 - Graphing Linear Inéqualities in Two Variables ¢ 321

3. ' Graph the inequalities.

a) 3x+y=6 72*3><+(o. : b) 2x—y<4

!§/// 1

Y/ XV 1/
Vi

i St g A b e 4 A A & 4 4 N 4 & 4 &
»
-
N

2
0 04x-3y>2 D4 -2 > 2 d gx+2y=2
y s y
'//Y I x
LA AA )
& aAraAvi
1A/l /
MrlVA/ARViVi
d' s} V1p1r
[N /44
1 4
€) y27x+3 f) ),5__3_x+2
Y ) Yy
A ANAAA 4’84
JVIL T YLEAL
FAVir4
/// l' ]
) x. P
)
}
g x<2 h) y=-3
Yy \ y
P4
A, A .
TAY V1,
PAVAV.4 lL
AV
/;/’1,1;/ 1: x x
’ yAVivd
J,/ 4{/ d
/1/1/
{111/
/17
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322 ¢ Chapter 7 - Systems of Equations

4. Match the system of equations with its corresponding solution region.

X=22 .
a) x—y=<2 I\/
—2x+y<-—4
NS 2w -4
X—| & i
b) x—y_<_1/ %
3x+y=<3
YERL ¥ =
\{f?_ W -2 Q
¢) x—y=<?2 |
—2x+y=—4
Y2 X~
] £ el ;
d) x—y=1 Vi
3x+y=3

NEX -1 .
e) x—y=2 Ly
—2x+y=—4
-~ NZix~4&
N < %~ .
) x—y=1 Nkl
3x+y=3

NEX—2 .
g x—y=2 L
—2x+y<-4
N € 2x-a
\(\_F
h)y x—=y=1 WARY
3x+y=3
V< Sk 3
i) 1<x<3 LX
l1=y=3
jy 1=x<3 X

~ —1<y<3

J f—
X
I
y
X
o,
¥y
[ ]
A y

| 1]

]

+—

))
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Section 7.3 - Graphing Linear Inequalities in Two Variables ¢ 323

% 5. Graph the system of linear inequalities.

y — y
a) y=x < Z°b) x+2y>4
2y<-x+2 =~ 3x—2y<6
\/<-_'_2><‘H Hi- e
P x x
2
/ N
1A
%
y Yy
0 x+y<2 YE-x+2 | S d) y<sx+1
x+y2-2 N2 -x-2 5N y=—x+1
PN
!
\I\ x x
TN
\\

7<~ﬁx+4 7 y .
€ dx+5y<20° 1T ) x—y>1 ERENERENENEE
2x—y<4 \/ZZX"\- x—y<3
x20 o —1<x<3
y=20

W
N

2
<L N

2

g x—y=2 ~ h) x+y<4
x+2y< 4 vy<-1x+2[0 7 2x—y=2
x<-1 ! z Ty / >0
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324 ¢ Chapter 7 - Systems of Equations

6. Write a system of linear inequalities for each graph.

Y ¥
a) ‘ : b)

7.  Write a system of inequalities with the given information.

a) The solution is in Quadrant [V b) The solution is the y-axis.

¢) The solution is the negative x-axis. d) The solution is the point (2, — 3)
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Section 7.4 - Graphing Non-Linear Inequalities in Two Variables ¢ 329

'f.4 Exercise Set

1.  Graph the system.

y ; ¥
a) y<4-x" ' b) y=x*—3x+2
y=2x+1 AN y2x*+2x+1
1/
fi
A x
N \
[l \
N
.‘t’,
(o <Y 7
Y2 (X~<5) —‘; Ny y
¢ y>xi—x \ d y=>x'—2x-3
yS%x+1 '_\ 7 y=z—x+2
/, e X x
L
&
S 2
; Y=Ly 234 v 7 z
i e) y=2x'—x—6 -\‘/ ) y=zx*-3x—-4 l
' y<2x=3 ’J'( y<dxt—3x
‘ \ /A X %
\ V7
E
AV
Wi ol
: bl -
o 2
\
2R = — 4 :
. \/ (X 1) 4 -y /Z\I’." ¥y
_. g) y>x'—2x-3 AR "f'\V h) y<x*-1
- y < 2x* — dx (, Al y>2x—2 EE
A e ! [ L
- 2R —2% ) \f\ 4 \/
-~ 2 P X x
ot Y< 20O = AT
) Al T
‘ -4/
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330 ¢ Chapter 7 - Systems of Equations

2. Refer to the graphs of the quadratic functions £, g, and A.

¥
a) What is the solution of f(x)=0? (- | 3y (3 o)
\ /
\ |
\ /
b) What is the solution of f(x) < 0? — b %y D X
©) Whatis the solution of f(x) > 0? X <"~ | "0 =72 ‘
d) What is the solution of g(x) = 0? P =) =
¢) Whatis the solution of g(x) < 02 ¥ 7 5 - x @l
f) What is the solution of g(x) > 0? @ / v q
o e
g) What is the solution of A(x) = 07? 2. \ /f =
- e\ %
\ FUA) J
- L ) B =5
h) What is the solution of A(x) < 07 (f -+ 1 x :
i) What is the solution of h(x) > 0? 15 T s
3. Solve each of the inequalities, then graph the solution on a number line.
’3’.'«’,.‘.‘.“‘.'.; R VT T - e ,,L._,___,;":,
a) (x=3)(x+1)=0 ~— e eT Ty
-6 -5 4 -3 -2 -I' ¢ 1 2 '3 4 5 6
X< ~—| wy g

b) (x+1)(2x—7)<0 i e S R—
< -6 -5 4 -3 -2

>
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334 ¢ Chapter 7 - Systems of Equations

7.5 Exercise Set

1. Use the graph of the profit function to determine: 2,

a) Business expenses -+ | 2
b) Profitinterval \O = L < &

¢) Maximum profit=. ")~

(50, 2000)
Profit
11254/ (10,0) \90,0)
Units Sold
3.  Astore sells two brands of computers. It stocks 4.

twice as many sets of brand X than brand Y. It
must carry at least 10 computers of brand Y.

There is room for not more than 60 computers.
Find a system of inequalities that describes all

possibilities.
L= =1 5
2
41>y (10 D)
\} o y
(20O
ﬁL N h,(“. 4 ‘\{f é \DS
5. A furniture manufacturer makes tables and chairs. 6.

If a table takes 20 hours of labour and a chair takes
5 hours of labour to make, find every combination
of tables and chairs that can be produced by 10
workers, each working a maximum of 40 hours per

week. = ADD NS
(% &\ o oA
(<, )
(O 40D\ -
5 Y S - ( O} 60)
2G|
r/| J’T—‘)\ = (1 D
) €/ i e )
55 iy
e P rp'ﬁ\
20 = (> 4
( L—) ?H ) ((’/ )\ L

If » is positive, then 1 + 2 + -+ +n = 220

For what value of n will the sum, 1 +2 + «-- + n,
be greater than or equal to 787

A person has $16 000 to invest in stocks and bonds,
with at least $2000 in stocks, and at least three
times that amount in bonds. Find a system of
inequalities that describes the possibilities of the
investment.

A city has a maximum of $180 000 to spend on
vehicles. They can get cars for $20 000 and trucks
for $30 000. Find every combination of cars and
trucks that are possible if at least two of each
vehicles must be purchased.
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Section 7.5 - Applications of Inequalities ¢ 335

7. Awine producer has 100 acres of land to produce
grapes. It costs $400 per acre to plant x acres of
type X grapes, and $500 per acre to plant y acres of
type Y grapes. If no more than $48 000 is available
for planting, write a system of inequalities to

describe the situation.
X \ = \OD.

8. A rectangular dog run is to be built with 120 fi of
fencing. If one side of the dog run uses the side of
a barn, for what values will the width have the
enclosed area less than or equal to 1600 sq ft?

FAOOUF U0V & D 4AROD

9.  The number, N, of bacteria per m®, found in
unchlorinated water depends on the temperature, 7,
in degrees celsius. If the number of bacteria is
given by N = 60T — T, at what temperature will
the number of bacteria exceed 500 units / m??

o < ST T 5

1O <D

oW (170 And

11.  The average cost in dollars of producing x units of
golf clubs is x* — 18x + 140. Determine the
number of golf clubs to produce each hour to keep
the cost below $75 per club.

L=~ \ao e
TN o <y

10. A window manufacturer projects that profit in
dollars from making x windows per week will be
P(x) =—x*+ 45x — 450. How many windows
per week must be manufactured to make a profit?

12. The profit for a construction company is
P(x) =—0.1x% + 50x — 5250, where x is the total
number of hours worked by the employees in a
week. What total hours worked by the employees
will produce a profit for the company?
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336 ¢ Chapter 7 - Systems of Equations

13. The height in metres of a ball thrown upward froma  14.

- building is A(t) =—4.9¢* + 29.4¢ + 24.3, where t is
the time in seconds after releasing the ball. During
what time interval will the ball be above 40 metres?

A< —4 \Q“.'*\j"v PSR e RN
4. 9¢-29 4L\ s A<

= Q.S =, 4
o e T
/W O .9t o) S.Aal ee
15. A golfer hits a drive up a hillside, in a trajectory 16.

given by y =—0.0015x* + 0.5x. The hillside has
slope % What are the landing coordinates of the

golf ball in yards? N= DL
[’
A=Y
| ) C.COVS YT S
L = = ‘-.‘—:‘,*LP\L—“— 5 T
T:Z ,
0.0\ YW "—0.2s5x ~O.
a— O "\._—tf‘;- r:f: - e = —_)
—_ ‘\ . —-
1 = \‘\’(; , . - D
BV 1 ) 2 Y

=~

(2 So, 21,2 S

17. Find the maximum Wd, between the 18.

parabola y =—2x*+ 4x + 2, and line y = x — 2,
for the shaded region.

-5

y == =T
ke St Se A SR
L / o) a
oA G ey B ey
=8
I N e,
BN RS S l ) L)
: AEE 2, T A
L W R /] 45l =D
g
"ok = &\ T S\
€

The number of miles that a new electric-hybrid car
can travel on one gallon of gas is related to its
speed v in mph. If the distance can be determined
by M =—55v* + v, 0 <v < 100, for what
speeds will M be at least 40 mpg?

The price, p, in dollars of a product is given by
p(n) =36 —0.4n, 0 < n <90, where n is the
number of units sold each day. The operating
cost of the business is $100 per day, plus $20 in
commission for each item sold.

~ a) Find the daily revenue function.

b) Find the daily cost function.

¢) If the profit function is given by
P(n) = R(n) — C(n), for what values of n will
the profit be greater than or equal to zero?

Find the maximum vertical distance, d, between the
parabola y = x> — 2x — 2, and line y = —x + 3,
for the shaded region.
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Section 7.1

~ 1. Solve the system b{graphing.

=\ +-4 y y
D 2 )= 2003 b) y=x'-3x—4
5 ix

: y=—x+1 TR x+y=2
B (2,2 (O 7PN
) \ x x
17 t
-8 ] T
,‘ .,' \
v \
Ay P 7
© y=(x-2y | o) y=x-2x-3 =
y=='+x+2 \\ /' y:—%xz—Zx-}-T

4 2 5 I
—(x—.L\ +9 [ NNREEN ||

; 2 4 N " X X
dEcA e
- BEE

X jj—_ l j — i 4 1 i
g‘t. Section 7.2
. 2. Find all real solutions.
s. | { £ —
P a) y=«"-3 FH{x-3HV=17 b) y=-—1x’+4
. x+y=3 -~ r y=-2x+6
; ) B A A D

L S YY" b}
T J
X L2 NE 3N —3=6
L‘?) ) (2 /\\j d \ = L - 3=\
y—x=3 \(:1%% d) y=x+2
y—x=3 = (2 y=x-—2
= O/ \

X —=AL=0O NI
AT Y =Ty (O =< 1V &N
" 7 = P ¢ 1 )
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338 ¢ Chapter 7 - Systems of Equations

3. Find all real solutions.

- el
a) y=x+4 b) y=x"-2
y=16-x" y=—(x+2) =
p IR, 5 -
2% T V=(VG) =+ & = \o. =
L= 6 e
g5 N e C\HO) 1) (Vo o) =
) y=+x*-3 d y=—(x+2V+6 ‘
y=—2(x—l)2 R xX*+y=4 =
L
Aol =g = =0 -
p _ :
Ji.-[ )‘r _i} — - { i 1 ‘} . B K"T_ . 7/15 5 ’:)_ ) <‘_ ’2/:3 :ﬁ'zg/q) =
BN =T = \l’~(—f’\) 2 =-25 (1 —-\) i
7: = 3 } =1 / (=]
X4 -4a=0 \\jL(L, =" = — =
_ Seetiond3 (2 YN~ 2)=0 : &
4.  Graph the following systems and inequalities. , ‘
- a1 Y ¥
a) -\‘%I—%)‘S 1 l - '7,/ ;f/ 4 ] %VJ-{)Q)'/\ 1 (T !
- - ;/ Al " i ‘
S vL G I A7 o
. [ VVIA VA& X X "
?)\Lq b < 1\/ /717/ Vimr, 1 =
Al
Sx-3 =Y //’/ff_/’ e e
7. e
/ &
&
N Y v
€ x+y=4 \1g P a5 \ 11 d) 2x+y=<8 T .
I+y=2 , 3y —2y< 12 o 1 &
- ) 1 x>0
\fz 20+ 7 h /gI . ;2_4 he ) :
HNVALN . ’ 3
R :.7 B Q{' .IP? N S
- \
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5. Write a system of inequalities for the given graph.

B y y
: a) = b
N 42 —2
X
: \] % —LRNT
Section 7.4
6. Graph. ~ .
: =1 4 iy 1 y
’ a) y=x*—2x—3 us b) y<—-J(x—2)(x+3)
yS=2x+6 R x—4y<4
’ \/; r}f\!
B TN T *
' /sl .
D BERRERRidRRY
” ¢ x¥*—6x+5<0 - = "'; Pt
P — 0 (e N 5 =5 e=d =3 =] =] 0 -
g (SIEDHEE e =
—
: d) 2’—2x—8>0 e R — e
' ({ L—4 Y N> -6 -5 -4 -3 -2 = g 1.2 3 4 5 6
H)C.,":l' 2 S, f.\.
D s &
: Section 7.5
' 7. The length of a rectangle is 2 metres more than the 8. A baseball player hits a fly ball with trajectory

width, and the area is less than 63 square metres. d = 64t — 16t°, with d, the distance above ground
What is the range of values for the width of the in feet at time 4, in seconds. During what time
rectangle? interval is the ball above 48 feet in the air?

7

S Wt )< 03

‘?"""“
|
|
|
D
c
|
A

CE AR
.‘ 2 e !

butr uoicky LN (VaYe 8N "““-:; L

QC w < 3
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